The aim of the present study was to investigate the content of total carotenoids in different collections of pot marigold (Calendula officinalis L.) inflorescences. Commercial seeds (42 samples) of C. officinalis were obtained from nine countries and cultivated in private gardens in three different counties of Estonia. The content of total carotenoids, determined spectrophotometrically (λ=455 nm) varied in the investigated collections from 0.20 to 3.51%. The amount of pigments may depend on the type of plants, the importing company, the color of the ligulate and tubular florets, and the place and time of cultivation. For medicinal purposes, C. officinalis with brownish-yellow ligulate and tubular florets should be preferred. The best was found to be 'Golden Emperor' from Finland.
There are 114 species of Asteraceae growing in Estonia, and several are very popular in folk medicine [1] . Calendula or pot marigold (Calendula officinalis L.) flowers are important ingredients of pharmaceutical, food, and cosmetic preparations. Their antiflogistic, choleretic, antimicrobial, antidermatitis, and anticancer effects are due to the presence of flavonoids, carotenoids, essential oil, and terpenoids [2] . Carotenoids are important to humans and other animals as precursors of vitamin A and retinoids; they act as antioxidants, immunoenhancers, inhibitors of mutagenesis and transformation, and inhibitors of premalignant lesions [3] .
C. officinalis accumulates large amounts of carotenoids in its inflorescences. The yellow-toorange color is mostly due to carotenoids and the shade depends on the pigments content and profile [4] . As was found in [4] , the carotenoid content was higher in orange varieties of C. officinalis. Already in the publication of Andreeva from 1961 [5] , it was shown that the flowers of some dark-orange forms of C. officinalis may contain up to 1.5% of carotenoids. All varieties, analyzed by Pintea et al [4] contained the same pigments, but there were significant differences in the ratio between individual pigments. The color intensity of orange-flowered varieties is primarily due to lycopene, which is absent from yellow-flowered varieties [6] . In extracts of petals of orange-and yellow-flowered cultivars of C. officinalis, 19 carotenoids were identified [7] . Ten of them, including flavoxanthin, which was the main carotenoid of C. officinalis petals, were unique to orange-flowered cultivars. These carotenoids are responsible for the orange color of the petals. Betacarotene and lutein were the most abundant carotenoids in the Italian type of C. officinalis [8] .
From ten cultivars of C. officinalis, three with a high total content of carotenoids were selected for utilization for production of medicinal preparations in Russia: 'Campfater' (0.55%), 'Orange King' (0.60%), and 'Pacific Ten Height Abricos' (0.65%) [9] . In our previous investigation [10] , the betacarotene level (0.20-5.79%) varied in different cultivars of C. officinalis by nearly 30 times. The highest content was found in 'Golden Emperor' from Finland, the ligulate and tubular florets of which are brownish-yellow. A moderate correlation (r = 0.62) between the content of total carotenoids and beta-carotene was found. The total content of carotenoids was 7.71 mg/g in petals and 1.61 mg/g in pollens of C. officinalis [11] . As shown above, the interconnection between C. officinalis NPC Natural Product Communications cultivars and content of total carotenoids is not satisfactorily clear. Therefore, the aim of the present study was to investigate the content of total carotenoids in different cultivars of C. officinalis inflorescences. The results of the investigation and also the colors of their ligulate and tubular florets are presented in Table 1 .
Sixteen of 42 samples were characterized by inflorescences with different colors of ligulate and tubular florets; 26 of them were homogeneous by their colors.
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The total carotenoid contents varied in the investigated 42 samples from 0.20 to 3.51%. So, the minimum content differed from the maximum by 18 times. The lowest sum of pigments was found in the cultivar 'Touch of Buff' (UK), with a very unconventional combination of inflorescence color: its tubular florets were sorrel, but the ligulate ones were maroon in the tops and cream-colored in the bottom. Usually canary yellow, carnation-yellow and yellow florets contain total carotenoids of less than 1%, while flowers with orange ligulate florets contain pigments between 1 -2%, or even more. The cultivars containing total pigment contents of more than 2.5% (2.97% in 'Russkii Razmer XXL', 2.74% in 'Orange King', 2.51% in 'Zjelt'i Gigant') had orange or golden-rod ligulate florets. However, it is interesting to mention that the best cultivars, which were very rich in carotenoids, did not have orange florets. All plant materials were dried at room temperature in a well ventilated room. Before analysis they were stored in well-closed containers at room temperature in the absence of light.
Determination of total carotenoids:
For analyzing the content of total carotenoids in different cultivars of C. officinalis, the mixture of ligulate and tubular florets was used, which were separated from inflorescences after drying. The carotenoids were extracted using n-hexane and acetone (1+1) and the optical density of their solution was measured spectrophotometrically (λ=455 nm) in the mentioned solvents. The average optical density (E 1cm = 241) of 1% solutions of some carotenoids contained in C. officinalis was used for calculation [12] . Only one batch from each sample was analyzed; the standard deviation of the method used for analysis did not exceed 5% (n=4).
